Fellow
B. Positions and Honors

Positions and Employment
Postdoctoral Fellow, Cardiovascular Research Institute, University of California San Francisco, San Francisco, CA 1978 -1984 Assistant Professor, Department of Physiology and Biophysics, University of Kentucky, Lexington, KY 1984 -1992 Associate Professor, Department of Physiology and Biophysics, University of Kentucky, Lexington, KY 1985 -1985 Visiting Scholar, Department Physiology & Biophysics, UTMB, Galveston, TX 1992-present Professor, Department of Physiology and Biophysics, University of Kentucky, Lexington, KY 1992 -1992 Visiting Scholar, Department Pharmacol, Karolinska Inst, Stockholm 1994 -1997 Director of Research, Department of Physiology, University of Kentucky, Lexington, KY 1997 -1997 Visiting Scientist, Novartis Institute for Medical Sciences, London, UK 1997 -2000 Co-director of Graduate Studies, Department of Physiology, University of Kentucky, Lexington, KY 2004 -2012 Coordinator C. Contribution to Science 1. Role of vagal bronchopulmonary C-fibers in regulating respiratory functions: My longstanding research interest focuses on the functions and properties of airway sensory nerves. The research conducted in my lab during the last 30+ years has contributed to the existing knowledge about the role of vagal bronchopulmonary C-fibers in regulating various cardiopulmonary functions under both healthy and disease conditions. In particular, our recent investigations have uncovered some of the important mechanisms underlying the heightened activities of these afferents that developed during airway inflammation. These studies ranged from ion channels to human subjects; some representative invited reviews are listed below: a. Lee LY, Yu J. Sensory nerves in lung and airways. Compr Physiol. 2014 Jan;4(1):287-324. PubMed PMID: 24692141.
b. Gu Q, Lee LY. Airway irritation and cough evoked by acid: from human to ion channel. Curr Opin Pharmacol. 3. Airway hypersensitivity induced by eosinophil granule-derived cationic proteins: Eosinophils and other inflammatory cells infiltrate into the airways during anaphylactic reaction and mucosal inflammation. A number of low molecular weight, highly cationic, cysteinine/arginine-rich proteins are synthesized and secreted by eosinophils, and play a key role in the mucosal injury and asthma pathogenesis. In a series of studies in collaboration with Dr. Gerald Gleich (Mayo Clinic), we have demonstrated that human eosinophil granulederived cationic proteins can stimulate vagal bronchopulmonary C-fiber endings, and enhance the excitability of isolated rat vagal pulmonary neurons to capsaicin, proton and ATP by inhibiting the sustained delayedrectifier voltage-gated K+ current and the A-type, fast-inactivating K+ current in these sensory neurons. These novel findings have provided new insights into the mechanisms and involvement of vagal bronchopulmonary sensory nerves in the airway hypersensitivity induced by eosinophil infiltration and inflammation. a. Lee LY, Gu Q, Gleich GJ. Effects of human eosinophil granule-derived cationic proteins on C-fiber afferents in the rat lung. J Appl Physiol. 4. Involvement of TRPV1 thermal sensitivity in airway inflammation-induced hypersensitivity: In the last ten years, our research team has carried out a series of studies demonstrating that a slight increase in temperature within the normal physiological range can activate and sensitize bronchopulmonary sensory neurons, and this action is mediated primarily through the thermal-sensitive properties of the transient receptor potential vanilloid type 1 (TRPV1) channels. In addition, we have demonstrated that both the expression and sensitivity of TRPV1 in pulmonary sensory nerves are up-regulated in an animal model of allergic asthma. These novel findings, supported by our more recent studies in patients with asthma and allergic rhinitis, begin to unveil the important role of the TRPV1 thermal sensitivity in the manifestation of various symptoms in airway inflammatory diseases. The current proposal aims to further investigate the possible involvement of TRPV1 as a potential trigger of the pathophysiology during asthma exacerbation. a. Ni D, Lee LY. Effect of increasing temperature on TRPV1-mediated responses in isolated rat pulmonary sensory neurons. 5. Interaction between TRPV1 and transient receptor potential ankyrin type 1 (TRPA1) in Pulmonary Sensory Neurons: TRPA1 and TRPV1 receptors are co-expressed in vagal pulmonary C-fiber sensory nerves. Because both these channels are sensitive to a number of endogenous inflammatory mediators, they are likely activated simultaneously during airway inflammation. In an ongoing series of studies, our research team has reported a distinct potentiating effect induced abruptly by simultaneous activations of TRPA1 and TRPV1 by their respective selective agonists at near-threshold concentrations. This synergistic effect was dependent upon the extracellular Ca2+, and totally absent when either the TRPA1 or the TRPV1 agonist was replaced by a non-TRPA1 and non-TRPV1 chemical activator of these neurons, demonstrating the selectivity of the interaction between these two TRP channels. These findings suggest that the TRPA1-TRPV1 interaction may play an important role in regulating the function and excitability of pulmonary sensory neurons during airway inflammation. 
